A phospholipid profile, the main features of which were the lecithin/sphingomyelin (L/S) ratio and the presence or absence of phosphatidylglycerol (PG), was determined in amniotic fluid from 188 patients. There was a mature profile (L/S ratio of at least 2 0 and detectable PG) in 145 patients, including seven insulin-dependent diabetics, and none of their babies developed respiratory distress syndrome (RDS). The L/S ratio was less than 2-0 and PG absent in 12 patients, nine of whose babies developed RDS, whereas only three small babies (delivered between 28 and 35 weeks because of fulminant pre-eclampsia or severe abruptio placentae) out of 31 developed RDS when the L/S ratio was less than 2-0 but PG was present. When amniotic fluid was collected from the vagina only one out of 69 babies developed RDS when PG was present (regardless of the L/S ratio), while all of seven babies developed RDS when PG was absent.
Introduction
Measurement of the amniotic fluid lecithin/sphingomyelin (L/S) ratio, introduced by Gluck et al,1 is widely used to assess fetal pulmonary maturation and thus the risk of neonatal respiratory distress syndrome (RDS) when early delivery is under consideration. There are many modifications of the original thinlayer chromatography method, with some variation in the critical ratios that confirm adequate lung maturation; with all methods false-negative results (an L/S ratio below the critical value but no RDS) are fairly common, and results are also occasionally false-positive (unpredicted RDS occurring despite an adequate L/S ratio). Thus using a simplified technique devised by Gluck's own team2 with the same critical value of 2-0, Whitfield and Sproule3 reported RDS in 28 out of 74 babies (38%) when the L/S ratio was inadequate, but in only three out of 466 babies (0 6%) when the ratio exceeded 2-0; adding these three exceptional false-positive cases to 18 others reported from other centres, they noted the association of maternal diabetes with 11 out of 21 examples of RDS occurring despite "safe" L/S ratios. Another important practical problem is the un-R D PATON, R W LOGAN reliability of the L/S ratio in amniotic fluid contaminated by blood or meconium,4 or when the sample is collected by vaginal drainage. 5 In an evidently successful attempt to improve predictive accuracy, particularly to avoid false-negative results and also when the arnniotic fluid is contaminated by blood or meconium, Gluck and his colleagues now use two-dimensional thin-layer chromatography to establish an amniotic fluid phospholipid profile.6 In addition to the L/S ratio this technique determines the presence or absence of phosphatidylglycerol (PG) and phosphatidylinositol (PI), and also of the less important components phosphatidylethanolamine (PE) and phosphatidylserine (PS). This has been adopted successfully at some other North American centres, and of special importance is the claim that predictive accuracy is maintained when the mother is diabetic.7 8 Independent assessment of such claims in favour of the phospholipid profile is clearly important, and we report our initial experience with the method. We are not aware that it is used elsewhere in Britain.
Materials and methods
One hundred and eighty-eight patients were studied consecutively 
Results
The table summarises the results. In 145 patients, including seven insulin-dependent diabetics, the L/S ratio of the amniotic fluid (obtained by amniocentesis in 76, vaginally in 51, and at delivery in 18) was 2-0 or greater, suggesting mature fetal lungs; PG and PI were present in each of these samples, and none of the babies developed RDS or any other respiratory problems. In the remaining 43 patients an immature L/S ratio (less than 2 0) was found in the amniotic fluid (collected by amniocentesis from 13, vaginally from 25, and at delivery from five). Thirty-one of these samples contained PG, but in 12 it was absent. The overall incidence of RDS in these 43 patients was 27-9% (12 cases). 429 from infection; the third, weighing 1900 g and delivered at 35 weeks because of fulminant pre-eclampsia, had initially mild RDS but died at 40 hours with respiratory failure associated with an intraventricular haemorrhage. Three other babies suffered only transient tachypnoea without radiological signs suggesting RDS. The seventh baby with respiratory difficulties, delivered by caesarean section at 33 weeks because of severe rhesus haemolytic disease, developed prolonged tachypnoea which was treated prophylactically with constant positive airways pressure, and there were no other features of RDS.
In the remaining 12 patients with immature L/S ratios no PG was found, and nine of the babies (75%) developed RDS, two of them dying as a result. In one of the three instances in which RDS did not occur the mother had been treated with betamethasone phosphate 4 mg eight-hourly for 48 hours in an attempt to accelerate fetal lung maturation. In another premature membrane rupture had occurred spontaneously 65 hours before delivery.
Of the 76 amniotic fluid samples collected vaginally, 51 showed a mature L/S ratio and the presence of PG, and none of the babies developed respiratory problems. In the remaining 25 samples the L/S ratio was less than 2-0, and eight of the babies (32%) developed RDS; PG was present in 18 of these samples, and only the baby delivered by caesarean section after severe abruptio placentae developed RDS, a false-positive prediction rate by PG of 5-6%; PG was absent in the seven remaining cases, and each baby developed RDS; two being fatally affected.
The amount of PI and PG in the amniotic fluid, semi-quantitatively assessed by determining the PI/S and PG/S ratios, was not closely related to the subsequent development of RDS, the mere presence or absence of PG being a more important predictor. Nor was there any obvious relation between the other phospholipids (PI, PE, and PS) and neonatal respiratory function.
Discussion
The absence of RDS in any of our babies with L/S ratios above 2-0 substantiates the remarkable predictive accuracy of an adequate ratio in confirming fetal lung maturation. The much less satisfactory predictive accuracy of ratios below the critical value for the method used is also confirmed. The 27-9% incidence of RDS in relation to our L/S ratio below 2-0 was rather lower than that described by others,3 possibly because separation of PI from the lecithin "spot" by two-dimensional thin-layer chromatography reduced some marginally adequate L/S ratios, as determined by unidimensional thin-layer chromatography, to just below 2-0. Nevertheless, we have not found any In relation to the amniotic fluid samples with immature L/S ratios but with PG present, seven out of 31 babies developed respiratory problems. Three babies (9-7%) had classical RDS, each having been delivered by emergency caesarean section because of an acute obstetric complication. One of them, weighing 1900 g, was delivered in poor condition (Apgar score 4 at five minutes) at 33 weeks after severe antepartum haemorrhage due to abruptio placentae and developed severe RDS but survived; another, weighing 1100 g, was delivered at 28 weeks in the mother's interest because of fulminant pre-eclampsia, and, though the severe RDS resolved quickly, he died after 42 days consistent significant difference between L/S ratios determined by the two methods.
By relying on the presence ofPG in the amniotic fluid whenever the L/S ratio was inadequate the only instances of unpredicted RDS would have been in three small babies whose immediately delivery was deemed essential because of severe abruptio placentae or fulminant pre-eclampsia, a false-positive prediction rate by PG of 9-7%. In contrast, when PG was absent and the L/S ratio inadequate 75% of babies developed RDS. By excluding from consideration the mother treated with glucocorticoids and the patient with prolonged spontaneous membrane rupture (on the grounds that these factors may accelerate fetal lung maturation10 11) the incidence of RDS when PG was absent is increased to nine out of 10 babies, virtually the same as the 93% incidence reported by Kulovich et al. 6 In practical terms an amniotic fluid L/S ratio below 2-0 with no PG therefore indicates the near-certainty of RDS if delivery cannot be postponed; on the other hand, knowledge that PG is present, despite an immature L/S ratio, should encourage immediate delivery of even a very small preterm fetus judged to be at serious risk in utero.
Because of the increased risk of RDS in the babies of diabetic mothers, and particularly its occurrence in them despite satisfactory L/S ratios, it is encouraging that PG was detected in the amniotic fluid of our seven insulin-dependent diabetics and that none of the babies developed RDS, though in all these patients the L/S ratio was also satisfactory. More data are needed to confirm or refute the contention by Cunningham et a17 and Kulovich and Gluck8 that PG provides a better prediction than does the L/S ratio of the likelihood of RDS even when pregnancy is complicated by diabetes.
These promising preliminary results suggest that the amniotic fluid phospholipid profile (especially PG) should be substituted for use of the L/S ratio alone. In practice this would be simpler and more efficient than first measuring the L/S ratio by unidimensional thin-layer chromatography and then, if the ratio was less than the established critical value, going on to determine the phospholipid profile by a two-dimensional technique. In addition to more data on the overall predictive accuracy of the amniotic fluid phospholipid profile there is a special need for information on its value, including possibly the use of other components as well as PG, in the presence of such complications as maternal diabetes and when the amniotic fluid is obtained from the vagina after spontaneous premature rupture of the membranes.
With reference to the last point, our 
